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1. A method of transmitting local area outwork (LAN) data 

in an optical transmission network wherein Information is 
transmitted in frames, each frame containing a first plurality 
of bytes for transmitting payload data And a second plurality of 
bytes for transmitting overhead data,/ the method comprising: 

allocating in each frame >one or more bytes of the 
second plurality of bytes for LAN/data transmissions; 

for each LAN data transmission, transmitting frames 
with LAN data in the one of more allocated bytes until the LAN 
data transmission is complete. 



2. The method of/ claim 1 wherein transmitting frames with 
LAN data in the one or more allocated bytes until the LAN data 
transmission is complete comprises: 

encapsulating LAN data in wide-area network (WAN) 
frames; and 

tra/fsmitting frames with the encapsulated LAN data in 
ifi 20 the one of yCore allocated bytes until the LAN data transmission 
•M is complei 

3. The method of claim 1 ad^fed for transmitting LAN 
data between a first and a sepefid network element (NE) in the 

25 optical transmission net^€Trk via an optical link interconnecting 
the first and seconjl^ffE, 

% . The method of claA.m 3 wherein a LAN device is 

onnected to the first NE yand wherein before transmitting frames 
with LAN data in the one /of more allocated bytes until the LAN 
data transmission is complete, the method further comprises at 
the LAN device: 

generating /the LAN data; and 
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transmitting the LAN data generated fcb the first NE. 



5. The method of claim 4 wherein before transmitting 

frames with LAN data in the one of more /allocated bytes until 
the LAN data transmission is complete/ the method further 
comprises at the first NE: 

receiving the LAN data transmitted from the LAN 
device; and 

buffering the LAN da£a received for adapting the rate 
at which the LAN data is repeived at the first NE to the rate at 
which the LAN data received is transmitted to the second NE. 
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6. The method of claim 5 wherein after transmitting 

frames with LAN data /in the one of more allocated bytes until 
the LAN data transmission is complete, the method further 
comprises at the /econd NE: 

receiving the frames transmitted; 

extracting the LAN data from each frame received; and 
transmitting the LAN data extracted to another LAN 
device connected to the second NE. 



7. The method of claim 1 wherein each frame is an J8TS-N 

frame formed of a respective set of multiplexed STS-l^frames . 

25 8. The method of claim 7 wherein in each y^TS-N frame, the 

one or more reallocated bytes are Fl bytes fr^rn a subset of 
multiplexed STS-1 frames. 



9. The method of claim 8 where; 

30 STS-192 frame. 



each STS-N frame is an 



10. The method of claim / wherein the subset of 

multiplexed STS-1 frames corfsists of STS-1 frames 1 to 192 
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11. The method of claim 9 wherein the subset of 
multiplexed STS-1 frames consists of STS-1 frames 2-12, 14-24, 
26-36. 

12. The method of claim 1 wherein the optical transmission 
network is a synchronous optical network (SONET) . 

13. The method of claim 1 wherein the optitjal transmission 
network is an optical transport network (OTN) . 

14. The method of claim 6 wherein tktfe LAN data is Ethernet 
data and wherein the LAN device and the/other LAN device are 
Ethernet devices. 

15. The method of claim 14/foherein the LAN device and the 
other LAN device are respectively located in an Ethernet LAN. 



16. An optical transrrfission network formed of multiple NEs 

interconnected with optical links where each link has a defined 
payload transmission capacity allocated for payload data 
transmissions and a defined overhead transmission capacity 
allocated for overhead data transmissions of which a portion is 
reallocated for LAN data transmissions, the optical transmission 
network comprising at each NE: 

a LAfcr interface connected to receive LAN data for 
transmission /n the reallocated portion of the overhead 
transmissions capacity; and 

in optical transmitter connected to the LAN interface 
and operable to transmit the received LAN data using the 
reallocated portion of the overhead transmission capacity. 
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17. The optical transmission network of claim 16 xnerein 

the reallocated portion of the overhead transmission/capacity is 
scalable . 
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5 18. The optical transmission network of/claim 17 wherein 

:he reallocated portion of the overhead transmission capacity 
^nsists of an optical channel. 



19. The optical transmission net/work of claim 17 wherein 

payload and overhead data is transmitted in frames, each frame 

containing a first plurality of hypes for transmitting payload 

data and a second plurality of bytes for transmitting .overhead 

/ 

data and wherein the reallocated portion of the overhead 
transmission capacity consists/ of one or more bytes of the 
second plurality of bytes whiich are reallocated in each frame 
for LAN data transactions. 



20. The optical transmission network of claim 19 wherein 

at each NE, the LAN int/erface comprises: 

a LAN hub connected to one or more LAN devices to 
receive LAN data; 

a centra/ processing unit (CPU) connected to the LAN 
hub and operable £o process and encapsulate the LAN data 
received into wi/ae-area network (WAN) frames; and 

an overhead interface connected to the CPU and 
operable to forward the WAN frames to the optical transmitter 
for transmission in the one or more reallocated bytes. 



21. / The optical transmission network of claim 19 further 

30 compris/ng at each NE an optical receiver connected to receive 
LAN da/ta transmitted in the optical transmission network using 
the /ne or more reallocated bytes. 
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22. The optical transmission network of claim 21 whereiry 

the LAN interface is connected to the optical receiver to 
forward the LAN data received to the one or more LAN devices 
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5.23. The optical transmission network of claim Al wherein 

each frame is an STS-N frame formed of a respective set of 
/multiplexed STS-1 frames. 

24. The optical transmission network claim 23 wherein 
n each STS-N frame, the one or more reallocated bytes are Fl 

Dytes of a subset of multiplexed STS-1 frames. 

25. The optical transmission r^etwork of claim 24 wherein 
each STS-N frame is an STS-192 f ramie. 

26. The optical transmission network of claim 25 wherein 
the subset of multiplexed STjs-1 frames consists of STS-1 frames 
1 to 192. 



27. The optical transmission network of claim 25 wherein 

the subset of multiplexed STS-1 frames consists of STS-1 frames 
2-12, 14-24, 26-36. 



28. The optical transmission network of claim 17 is a 
2 5 SONET network. 

29. Tlje optical transmission network of claim 17 is an OTN 
network. 



30 30. / The optical transmission network of claim 20 wherein 
the L#fa data is Ethernet data and the one or more LAN devices 
are ^Ethernet devices . 
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31. An apparatus for a first NE in am optical transmission 

network for transmitting LAN data to a second NE via an optical 
link interconnecting the first and second NE wherein the optical 
link has a defined payload transmission capacity allocated for 
payload data transmissions and/a defined overhead transmission 
capacity allocated for overhead data transmissions of which a 
portion is reallocated fo^r LAN data transmissions, the apparatus 
comprising : 

a LAN interface connected to receive LAN data for 
transmission with the reallocated portion of the overhead 
transmission capacity; and 

an opj^ical transmitter connected to the LAN interface 
and operable pb transmit the received LAN data using the 
reallocated portion of the overhead transmission capacity. 



2. The apparatus of claim 27 wherein the reallocated 

portion of the overhead transmission Rapacity consists of an 
optical channel. 



20 33. The apparatus of claim 27 wherein between the first 

| and second NEs, payload and overhead data is transmitted in 

lining a first plurality of bytes for 



frames, each frame conta: 



a/se 



transmitting payload data and a/second plurality of bytes for 
transmitting overhead data and/wherein the reallocated portion 
25 of the overhead transmission capacity consists of one or more 
bytes of the second pluralit/ of bytes which are reallocated in 
each frame for LAN data transactions. 



/ 

uf Cj_a._i_iu *_. _y win: 



34. The apparatus of claim 29 wherein the LAN interface 

30 comprises: 

a LAN hub connected to receive LAN data; 
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a central processing unit (CPUX connected to the LAN 
ub and operable to process and encaja^ulate the LAN data 
received into wide-area network UtfAN) frames; and 

an overhead interface connected to the CPU and 
operable to forward the WAK frames to the optical transmitter 
for transmission in theyone or more reallocated bytes. 



35. The apparatus of claim 30 wherein the LAN interface is 
connected to a LAN device to receive the LAN data. 

36. The apparatus of claim 35 wherein the LAN^interf ace 
further comprises a memory unit connected to thjs LAN hub and 
operable to buffer the LAN data received for/adapting the rate 
at which the LAN data is received to the r/te at which the LAN 
data is transmitted in the one or more reallocated bytes. 

37. The apparatus of claim 31/turther comprising an 
optical receiver connected to receive LAN data transmitted in 
frames from the second NE where/in each frame, the LAN data was 
transmitted using the one or more reallocated bytes. 

38. The apparatus oj claim 37 wherein the LAN interface is 
connected to the optica/ receiver and operable to forward the 
transmitted LAN data 176 the LAN device. 



39. The apparatus of claim 37 wherein the optical 

transmitter and >optical receiver form an optical transceiver. 



40. The apparatus of claim 35 wherein the LAN interface is 

an Ethernet LAN interface, the LAN data is Ethernet data and the 
LAN devicz?e is an Ethernet device. 
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41. A LAN interface connecting a LAN device to a NE in^an 

optical transmission network of a defined payload transmission 
capacity allocated for payload data transmissions and a ydef ined 
overhead transmission capacity allocated for overhead vaata 
transmissions of which a portion is reallocated for/LAN data 

ransmissions, the LAN interface being operable tc/ receive LAN 
data from the LAN device and process the LAN datz4 received for 
transmission using the reallocated portion of/the overhead 
transmission capacity . 



42. The LAN interface of claim 41 /wherein the reallocated 
portion of the overhead transmission Rapacity consists of an 
optical channel. 

43. The LAN interface of c^aim 41 wherein in the optical 
transmission network, payload ^and overhead data is transmitted 
in frames, each frame containing a first plurality of bytes for 
transmitting payload data /nd a second plurality of bytes for 
transmitting overhead dal/a and wherein the reallocated portion 
of the overhead transmission capacity consists of one or more 
bytes of the second plurality of bytes which are reallocated in 
each frame for LAN /flat a transactions. 



44. The L^N interface of claim 43 comprising: 

2 5 a L5&I hub connected to receive LAN data from the LAN 

device; 

CPU connected to the LAN hub and operable to process 
and encapsulate the LAN data received into WAN frames; 

an overhead interface connected to the CPU and 
30 opera6le to forward the WAN frames to an optical transmitter of 
the/NE for transmission in the one or more reallocated bytes. 
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45. The LAN interface of claim 44 furfher comprising a 
memory unit connected to the LAN hub and operable to buffer the 
LAN data received for adapting the i^te at which the LAN data is 
received to the rate at which the // LAN data is transmitted in the 
one or more reallocated bytes./ 

46. The LAN interface of claim 4 4 wherein the WAN frames 
are high-level data link control (HDLC) frames. 

47. The LAN/interf ace of claim 44 wherein to forward the 
WAN frames to am optical transmitter of the NE, the overhead 
interface uni^t is operable to encapsulate the WAN frames into 
overhead (Qm) frames. 

48. / The LAN interface of claim 47 wherein the LAN 
interface is adapted to forward LAN data transmitted to the NE 
in /the one or more reallocated bytes to the LAN device. 
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